Prostate cancer cells home to bone using a novel in vivo model: modulation by the integrin antagonist GLPG0187.
Micrometastasis is a barrier to the development of effective cancer therapies for prostate cancer metastasis to bone. The mechanisms remain incompletely characterised, primarily due to an inability to adequately monitor the initial metastatic events in vivo. This study aimed to establish a new model, allowing the tracking of prostate cancer cells homing to bone, and furthermore, to evaluate the response of this approach to therapeutic modulation, using the integrin antagonist GLPG0187. A single murine metatarsal was engrafted into a dorsal skinfold chamber implanted on a SCID mouse. Fluorescently-labeled human prostate (PC3-GFP) or oral (SCC4-GFP) cancer cells were administered via intracardiac (i.c) injection, with simultaneous daily GLPG0187 or vehicle-control treatment (i.p. 100 mg/kg/day) for the experimental duration. Metatarsal recordings were taken every 48 h for up to 4 weeks. Tissue was harvested and processed for microCT, multiphoton analysis, histology and immunohistochemistry. Cell viability, proliferation and migration in vitro were also quantified following treatment with GLPG0187. Metatarsals rapidly revascularised by inosculation with the host vasculature (day 5-7). PC3-GFP cells adhered to the microvascular endothelium and/or metatarsal matrix 3 days after administration, with adhesion maintained for the experimental duration. GLPG0187 treatment significantly (p < 0.05) reduced PC3 cell number within the metatarsal in vivo and reduced migration (p < 0.05) and proliferation (p < 0.05) but not cell viability in vitro. This new model allows evaluation of the early events of tumour-cell homing and localisation to the bone microenvironment, in addition to determining responses to therapeutic interventions.